In vitro studies on the reactivation by oximes of phosphylated acetylcholinesterase--II. On the formation of O,O-diethyl phosphorylated AChE and O-ethyl methylphosphonylated AChE and their reactivation by PS2.
The in vitro reactivation profiles of O,O-diethyl phosphorylated AChE and O-ethyl methyl phosphonylated AChE by P2S (2-hydroxy iminomethyl-1-methyl-pyridinium methane sulphonate) have been determined. Whilst reinhibition of the reactivated AChE by phosphorylated oxime (POX) is not important in determining the reactivation profile of O,O-diethyl phosphorylated AChE, reinhibition of the reactivated AChE by phosphonylated oxime can, however, be important in determining the reactivation profile of O-ethyl methylphosphonylated AChE and the extent of this reinhibition is determined by the initial concentration of phosphonylated AChE. Kinetic analysis of the reactivation profiles demonstrated that the generally accepted scheme for this reactivation process is incorrect and that phosphylated AChE cannot be considered as a single species although an adequate description of the present data is afforded by a model using a 1:1 mixture of two species each with its own rate of reactivation. In the case of O,O-diethyl phosphorylated AChE the main kinetic difference between these two species is found not in the formation or stability of the phosphorylated AChE-P2S complex but in its subsequent reaction. From results with O-ethyl methylphosphonylated AChE prepared from two pairs of enantiomers as well as from the racemic fluoridate it was concluded that phosphonylation of AChE may not always occur via a mechanism involving inversion of configuration at phosphorus but can also occur with retention of configuration. Reactivation by P2S of O-ethyl methylphosphonylated AChE prepared from (S) organophosphates proceeds with inversion of configuration at phosphorus. Inversion also occurs in the reinhibition of AChE by the POX produced in the initial reactivation.